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ONE PIECE VEHICLE STORAGE 
COMPARTMENT 

BACKGROUND OF THE INVENTION 

This invention relates in general to a vehicle storage 
compartment or a glove box, and more particularly to an 
improved method of constructing a glove box. 

Most vehicles in use today have compartments for storage 
positioned Within the passenger compartment. Many of 
these compartments include a housing and a separate door 
panel that is movable betWeen an open and closed position. 
These are typically separately formed by an injection mold 
ing process. Usually some type of latching mechanism is 
also used for locking the door in the closed position. These 
compartments can be large or small and are generally 
adapted for storing maps, ?ashlights, gloves, compact discs, 
and other accessories related to the convenience and travel 
needs of the driver. Many of these storage compartments are 
positioned on the console or instrument panel of the vehicle, 
and typically Within the armrest or glove box areas of the 
passenger compartment. 

To ensure proper operation of the storage compartments, 
each of the components described above must be properly 
positioned and secured together. Improper positioning can 
cause aesthetic concerns including undesirable gaps 
betWeen the door panel and housing and operational prob 
lems such as binding or excessive play betWeen the ele 
ments. A common problem that results from improper posi 
tioning includes annoying rattles and squeaks. These 
problems usually increase over time due to vibrations in the 
vehicle While driving, or even under normal use of the 
storage compartments. Due to the precision required in 
assembling the components of the storage compartments, 
the initial positioning and fastening of glove box elements is 
important. Because of this, movement of the components 
over time has proven to be a dif?cult problem to address. 

Also, due to the constant contact these compartments 
have With the vehicle occupants, the outer covers generally 
need to be sturdy and durable. Importantly, especially With 
respect to a glove box, the storage compartment should be 
able Withstand a knee impact, in the event that a passenger 
in the vehicle makes contact With the front panel of the glove 
box under normal use of the vehicle or under light impacts, 
such as With an accident, for example. This may prevent 
injury to the passenger by preventing the passenger from 
contacting the console and thereby causing greater injury. 
Federal Motor Vehicle Safety Standards have been put in 
place to assure the ability of the glove box to Withstand a 
knee impact. 

Typically, the storage compartments have been formed 
from separate components, as described above, and joined 
together. The methods of joining the components together 
can include using fasteners, Welding, epoxy, and heat. These 
methods have been suitable in the past, hoWever, it Would be 
bene?cial to have a storage compartment that has a reduced 
number of components for easier manufacture and, 
therefore, cost savings, While retaining the structural 
requirements for a knee impact event. 

SUMMARY OF THE INVENTION 

This invention relates to a vehicle storage compartment 
includes a door With an interior and exterior face. The 
exterior face of the door faces the interior of a vehicle. The 
compartment also includes a panel connected to the door, 
Wherein the panel and the interior face of the door de?ne a 
bin for the storage of goods. The panel is integrally formed 
With the door in a molding operation to form a single 
component. The storage compartment door and bin Wherein 
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2 
are integrally formed by a counter-pressure molding process 
such that cell structures are formed in an interior of Walls 
forming the door and the panel. 

Various objects and advantages of this invention Will 
become apparent to those skilled in the art from the folloW 
ing detailed description of the preferred embodiment, When 
read in light of the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vieW of a vehicle instrument panel. 

FIG. 2 is an exploded perspective vieW of a prior art glove 
box design using a three-piece construction. 

FIG. 3 is an exploded perspective vieW of a prior art glove 
box design using a tWo-piece construction. 

FIG. 4 is a perspective vieW of the storage compartment 
in accordance of the present invention. 

FIG. 5 is a perspective vieW of an alternate embodiment 
of a storage bin in accordance With the present invention. 

FIG. 6 is a cross-sectional vieW of the storage compart 
ment door illustrated in FIG. 4 along line 6—6. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring noW to the draWings, there is illustrated in FIG. 
1 a vehicle instrument panel 10, also commonly referred to 
as a dashboard. The instrument panel typically contains an 
instrument cluster (including dials and gauges) 12 for the 
bene?t of the driver displaying information about the per 
formance of the vehicle, such as speed, R.P.M., oil 
temperature, fuel indicator, etc. There are usually also cli 
mate controls 14, audio/stereo controls 16 and storage 
compartments 18. Most instrument panels 10 include a 
storage compartment 22 that is positioned near or in front of 
the passenger seat 20 in the vehicle. The storage compart 
ment 22 is adapted to be opened and closed. The storage 
compartment shoWn is commonly referred to as a glove box. 
HoWever it should be understood that the present invention 
can be practiced With any storage compartment in a vehicle 
such as an armrest storage compartment, cup holder, over 
head bin, etc. 

Illustrated in FIG. 2 is an exploded vieW of one example 
of a prior art glove box 24. The glove box 24 illustrated is 
formed from three main components including a storage bin 
26, a reinforcement member 28 and an outer door 30. The 
storage bin 24 is usually made of plastic and is pivotably 
mounted in or on a vehicle console. The reinforcement 
panel, Which has been made of plastic or metal is positioned 
betWeen the door 30 and the bin 26. The reinforcement panel 
28 acts as structural support in the event of a knee impact. 
Therefore, the panel 28 includes integral ribs 32 to give the 
panel 28 structural stability. The panel 28 can be heat staked 
to the storage bin. The outer door 30 is usually made of or 
covered by material that corresponds to the outer covering 
material of the console 10 for an aesthetically pleasing 
appearance. If a door covering is used, the inner door 
material is usually made of metal or plastic. The door 30 is 
vibration Welded to the bin 26, With the reinforcement panel 
28 positioned therebetWeen. 
ShoWn in FIG. 3 is an exploded vieW of a second prior art 

glove box 32. The illustrated box is formed from tWo 
components including a storage bin 26 and an outer door 34. 
The storage bin 32 has reinforcing ribs 36 formed directly on 
the front face of the bin 34 instead of the intermediate 
reinforcement panel 28 of the example shoWn in FIG. 2. The 
outer door 34 can then be vibration Welded to the bin 26 to 
form the glove box 32. As described above, the glove box 32 
can be pivotably mounted With a vehicle console. As 
described beloW, if a thicker door is desired, forming the 
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storage compartment using a conventional injection molding 
process can result in “sink marks”. Additionally, With inte 
gral ribs formed on the front face of the bin, it is possible for 
the ribs to shoW through after the injection molding process 
is completed. 

Using a conventional injection molding process With this 
design of the glove box 24 or 32 can cause What are 
commonly knoWn as “sink marks”. A conventional injection 
molding operation introduces a molten material into a cavity 
formed by one or more mold dies. The molten material is 
then cooled such that the density of the material is essen 
tially the same throughout the material, including the outer 
surfaces. With glove box designs that utiliZe a relatively 
thick door 30, an injection molding process is more likely to 
cause “sink marks”. This is due to the higher internal 
temperature of the polymer during the molding process. 
Because the internal material cools at a sloWer rate than the 
skin or outer portion of the molded body, the internal 
material tends to settle. This cooling and settling effect can 
cause “sink marks” on the face portion of the glove box. 
These marks are undesirable since the face portion of the 
door 30 faces the passenger compartment of the vehicle. 
Additionally, the joining of multiple components can result 
in loose or improper ?t, the elements can loosen over time, 
and cause other cosmetic problems as described above. 

Illustrated in FIG. 4 is a perspective vieW of a storage 
compartment or glove box 40 of the present invention. The 
box 40 has a storage bin portion 42 and a door portion 44 
integrally formed together. The bin 42 forms three sides of 
the glove box 40 With the door 44 forming the fourth side. 
There can also be a base panel, or the side panels could be 
shaped such that they form the base of the bin. It should be 
understood that the glove box can have a single panel that 
forms the body of the bin 42, as seen in FIG. 6. Alternatively, 
the body of the bin can have a triangular shape With there 
being tWo panels that meet at a ?rst point and connect to the 
door at second points. Regardless of the shape of the bin, the 
side panels essentially de?ne the edges 72 of the bin. The 
glove box 40 is preferably formed as an integral single unit 
With all the components formed simultaneously. The glove 
box 42 is preferably siZed and shaped to ?t into a console 10 
of any vehicle. The door 44 also preferably includes a latch 
mechanism 75 that is preferably connected With the door 44 
of the glove box 40 such that the glove box 40 can be 
released relative to the console 10. When released, the glove 
box 40 can be pivoted about a pin, such as pin 46. The latch 
mechanism 75 preferably engages the console 10 such that 
When engaged, the door 44 Will be locked With the console 
10. Since the bin 42 and door 44 form a single unit, as Will 
be described beloW, When the latch mechanism 75 is 
released the bin 42 and the door 44 both pivot together about 
the pin 46. Alternatively, the pin 46, can act as a tab that 
slidably engages a track (not shoWn) formed in the console 
10. The glove box 40 could then pivot about the loWer 
portion of the bin 42. The pivot 48 preferably is pivotably 
connected to the console 10 by any means such that the 
glove box 40 can pivot relative to the console 10 about the 
pivot 48. In this embodiment, the pin 46 could act like a stop 
When engaged With the end of the track so that the glove box 
40 does not fall out of the console completely. 

The bin portion 42 and the door portion 44 of the glove 
box are preferably formed by a counter pressure molding 
process in accordance With the present invention. ShoWn in 
FIG. 6 is a sectional vieW of the door 44 of the present 
invention through line 6—6. The outer cover 50 of the door 
44 is preferably a polymer resin. The internal cellular 
structure 52 of the door 44 is formed during the pressure 
molding process. Counter-pressure molding generally 
includes the introduction of a chemical bloWing agent (also 
knoWn as a foaming agent) With a polymer. The bloWing 
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4 
agent and polymer can be blended or fed separately into a 
mold. In a preferred embodiment, the bloWing agent is 
premixed With the polymer and introduced into the mold 
together. The percentage of bloWing agent used usually 
depends on the thickness of the “foam” needed. 
Additionally, the more bloWing agent that is used, the greater 
the counter pressure is required to contain the groWth of the 
cellular structure 52. The temperature of the injection pro 
cess activates the bloWing agent Which creates an internal 
pressure Within the polymer that is less than the initial mold 
cavity pressure. The combination of higher cavity pressure, 
and loWer internal bloWing pressure keeps the “foamed” 
cellular material aWay from the outer, skin surfaces 
(including the exterior surface 70) Which Would give the 
door a poor appearance. The heat causes a thermal decom 
position of the bloWing agent material. The decomposition 
may be either endothermic or exothermic. Endothermic 
bloWing agents generally primarily produce CO2 While 
exothermic agents generally primarily generate N2. The type 
of bloWing agent used generally depends on the application 
and type of polymer being used, and thus can vary greatly. 
The gases created by the bloWing agents create a cellular 
structure 52 With a generally smooth solid skin around a ?ne 
cellular core. At the same time, the molten polymer cools as 
it contacts the mold thereby forming the outer “skin” portion 
50 of the door. This controlled reaction provides an “as 
molded” surface ?nish on an exterior face or surface 70 
facing the vehicle interior and eliminates the need for 
secondary paint ?nishes. Since the face of the glove box is 
readily vieWable by occupants of the vehicle, it is advanta 
geous for the glove box door 44 to have a good cosmetic 
appearance. The mold can implement any type of design, 
such as a textured design. Therefore, the exterior surface 70 
of the door Will take on a textured “as molded” appearance 
during the molding process. 

In addition to the door 44 having a good appearance, the 
required structural integrity is also met by using the counter 
pressure molding method. The presence of the cell structures 
52, having the trapped gas therein, provides a relatively rigid 
structure as compared to a panel having the same amount of 
plastic material but having a reduced thickness. Therefore, 
neither integral ribs or a reinforcement panel is generally 
required. This reduces the number of parts that are required 
to form the glove box. Therefore, the Weight of the glove box 
40 and the costs to construct the glove box are both reduced. 
Also, since no further ?nishing is required, a time savings is 
achieved as Well. Additionally the counter pressure molding 
method does not prohibit a thicker door 44 design as does 
the conventional injection molding process as described 
above. Due to the bloWing agent and the formation of the 
cell structure 52, there is essentially no sinking effect in the 
internal structure of the glove box 40. 

In an alternate embodiment, the storage compartment 40 
is made having integrally formed bin 42 and door 44 
portions. HoWever, in this embodiment the bin 42 is made by 
a conventional injection molding process and the door 44 is 
made by the counter-molding process described above. This 
can be accomplished by a process Wherein the bin material 
is injected into a mold (not shoWn) at a ?rst location. The 
material that forms the door 44 and the internal cell structure 
52 can be injected into the mold at a second location. The 
material for the door 44 Would be subjected to the foaming 
or bloWing agent as described above. Therefore, the bin 42 
and door 44 are molded integrally to form the storage 
compartment 40, With the door 44 having the preferred 
external skin 70 and having the internal cell structure 52. 

In accordance With the provisions of the patent statutes, 
the principle and mode of operation of this invention have 
been explained and illustrated in its preferred embodiment. 
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However, it must be understood that this invention may be 
practiced otherwise than as speci?cally explained and illus 
trated Without departing from its spirit or scope. 
What is claimed is: 
1. A vehicle storage compartment comprising: 
a door With an interior face and an exterior face, said 

exterior face facing the interior of a vehicle; and 
a panel connected to said door, Wherein the panel and the 

interior face of the door de?ne a bin for the storage of 
goods; 

Wherein said panel is integrally formed With said door in 
a molding operation to form a single component, said 
door being rigid and having cell structures formed 
therein to provide treater rigidity of said door. 

2. The vehicle storage compartment de?ned in claim 1 
Wherein a plurality of sides de?nes edges of the bin. 

3. The vehicle storage compartment de?ned in claim 2 
further comprising a base panel Wherein said base panel, 
said sides and said door de?ne the boundaries of the bin. 

4. The vehicle storage compartment de?ned in claim 3 
Wherein the bin has a generally rectangular shape. 

5. The vehicle storage compartment de?ned in claim 1 
Wherein said panel is formed by an injection molding 
process and said door is formed by a counter-pressure 
molding process. 

6. A vehicle storage compartment comprising: 
a door With an interior face and an exterior face, said 

exterior face facing the interior of a vehicle; and 
a panel connected to said door, Wherein the panel and the 

interior face of the door de?ne a bin for the storage of 
goods; 

Wherein said panel is integrally formed With said door in 
a molding operation to form a single component, said 
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door being rigid and having cell structures formed 
therein to provide greater rigidity of said door; 

Wherein said panel is formed by an injection molding 
process and said door is formed by a counter-pressure 
molding process, and Wherein the door and the panel 
are formed simultaneously. 

7. The vehicle storage compartment de?ned in claim 1 
Wherein the door and the panel are formed by a counter 
pressure molding process such that cell structures are 
formed in an interior of Walls forming the panel. 

8. A vehicle storage compartment comprising: 
a door With an interior face and an exterior face, said 

exterior face facing the interior of a vehicle; and 

a panel connected to said door, Wherein the panel and the 
interior face of the door de?ne a bin for the storage of 
goods; 

Wherein said panel is integrally formed With said door in 
a molding operation to form a single component, said 
door having cell structures formed in an interior of 
Walls forming the door; 

Wherein the door and the panel are formed by a counter 
pressure molding process such that cell structures are 
formed in an interior of Walls forming the door, and 
Wherein the cell structures are formed of the same 

material as the Walls forming the door and the panel. 
9. The vehicle storage compartment de?ned in claim 8 

Wherein the cell structures are formed simultaneously With 
the door and the panel. 
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